INTRODUCTION
In the global market, Brazil is the largest rice producer and consumer, after Asia. Most of this production is from the South region of Brazil, and the state of Rio Grande do Sul (RS) concentrates about 65% of the national production. Therefore, rice occupies a prominent position from the economic point of view in this region of the country (BRASIL, 2013) .
Due to this importance, several studies showed the academic interest in topics such as productivity, prices, costs, efficiency, and competitiveness of rice production, focused both in the South region and Brazil as a whole, as well as in other countries of the Southern Common Market (MERCOSUR) (ALVIM & WAQUIL, 2003; MARION FILHO & EINLOFT, 2008; CAPITANI et al., 2009; MARCHEZAN& SOUZA, 2010; HENKIN, 2010; IRETA-PAREDES et al., 2011; SOUZA & RÉVILLION, 2013; FINGER & WAQUIL, 2013) .
Uruguay (comparison country in this study) produces just over 10% of the volume produced in Brazil. However, 95% of this production is for export, giving Uruguay the position of the largest rice exporter of in the MERCOSUR (MÉNDEZ, 2013) . In this context, Brazil is one of the main markets of Uruguayan rice, whose destination is facilitated especially by both geographic proximity and customs union agreement (which aims at the free trade within the bloc). Souza et al. In this scenario, comparative analysis of the production chains of milled rice in RS and Uruguay was motivated by two reasons: the interest in knowing the differences between the business environments and current public policies that impact chain competitiveness in both regions and relevance of assessing the impact of public policies on the profitability and efficiency of this production chain in these markets.
Given the scenario explained above, establishing a framework to analyze rice production or marketing based on indicators of economic efficiency, evaluating public policies and possible distortions in this market is important. The aim of this study was to assess the competitiveness and economic efficiency of the production chain of rice milled in RS compared to Uruguay using the policy analysis matrix (PAM).
It should be emphasized that competitiveness analysis in this study was based on the theoretical reference frameworks of MONKE & PEARSON (1989) and competitiveness theoretical concepts of comparative advantage (BALASSA, 1965; PORTER, 1985 PORTER, , 1990 FERRAZ et al., 1996) . They are the basis of the comparative advantage concepts used as a measure of social or economic profitability, i.e., they are measures that indicated efficiency in allocation national resources.
The policy analysis matrix (PAM) developed by MONKE & PEARSON (1989) is an accounting tool that allows both a detailed description of intraand intersectoral interdependence and evaluation of effects of economic policies on agriculture. In the international economic literature, PAM has been used as a consolidated analytical method in performance evaluation of agricultural production systems (YAO, 1997; ADESINA & COULIBAL, 1998; PEARSON et al., 2004; NAJAFI, 2005; REIG et al., 2008; SABAOUHI et al., 2011; ELBADAWI; .
MATERIALS AND METHODS
Given the objectives of this study, it was classified as exploratory, since competitiveness of the milled rice production chain was assessed in different countries (Brazil and Uruguay), and this subject is still little explored (TRIVINOS, 1992; POPPER, 1998) .To achieve the overall goal, the study involved a bibliographic and documental survey, as well as non-standardized interviews.
Regarding the problem, the study had a qualitative and quantitative nature. In the qualitative aspect, contexts and processes that could not be restricted to operationalization of the numerical variables were evaluated for the rice production chain. In the quantitative aspect, raw data analysis (private and social costs) was performed by using the policy analysis matrix (PAM).
In order to build the PAMs and estimate the indicators, collection of data and information on private and social costs of the production links, transportation and processing of rice from RS and Uruguay, with the respective incomes obtained in each link (Table 1) The study was initiated with data from revenues and rice production costs in the establishments of the primary sector. This was considered as the first link in the production chain (Link 1). The second link was composed by the transport (Link 2) of rough rice from the production establishment to the industrial Table 1 -The rice production chain and its links. milling plant. The establishment where the grain processing is performed, is the third link (Link 3). The fourth and last link is the freight from the third link to the marketing unit (Link 4). The 2011-2012 harvest was analyzed and expressed in US dollars. In this period, the inputs and production factors were converted into the average US dollar value. To start the study, one establishment was considered to represent the production activity and rice processing in the specific scenario of RS.
Data were collected directly from the accounting and administrative units, for both production costs and rice processing, and all values were confirmed by technicians from Embrapa Clima Temperado. Thus, the researcher technical visits to the units were accompanied by technicians from the EMBRAPA socioeconomic area. This procedure was adopted to obtain the accounting data and conduct unstructured interviews with the financial supervisors, producers, and managers of the units, and it was based on the integrated method spreadsheets included in the MS Excel editor.
In all cases in which secondary information was available at regional and national levels, values and technical coefficients used in this study were compared with the average values of the sector (CONAB, 2012) to verify the correct allocation of the data collected. Furthermore, additional data, survey of tax charges in both countries, transportation costs, port fees, storage costs, and import/export and exchange tariffs were also obtained from official organizations and experts acting in the market.
The revenue and cost values were converted into the units most used in these economic analyses (hectare and tons). Then, the monetary values were converted into dollars per ton (US$/t) of processed product. In the respective calculations (input and factor prices, labor costs, and product prices), the components relative to subsidies, fees, taxes, social charges, and exchange variation, were considered in order to obtain the private costs and revenues. For social calculations, the production chain was completely alleviated from taxes and subsidies so that the effective total social chain contribution to the society could be evaluated. The data were analyzed and interpreted in the light of theories and scientific basis of the Policy Analysis Matrix (MONKE & PERSON, 1989; PEARSON et al., 2004) .
RESULTS AND DISCUSSION
By performing the economic comparison between the competitiveness of rice production chains in Uruguay and RS (Brazil) using the PAM method, applied to study links, the following results (Table 2 ) and indicators (Table 3) were obtained. Table 2 shows that performance of the Uruguayan rice chain in rice production, transportation, and processing in the 2011/2012 harvest was more competitive than that one in Brazil (RS). Regarding protection coefficients (Table 3) , the nominal protection coefficient (NPC) indicated that, differently from Uruguay, the prices practiced by the production chain in RS (Brazil) are below the international prices. Conversely, the effective protection coefficient (EPC) indicated that the rice chain in the first region was strongly marked by taxes, especially the production inputs. Although Uruguay has also adopted policies that cause distortion in the rice chain, this occurred in a much lesser degree (4%).
In Uruguay, rice production is closely linked to the international markets. In Brazil, rice is part of the basic food basket (related to food security), its production had successive government interventions that affected price changes. In Uruguay, there is a significant degree of coordination between producers and industry, and the production price has been established by private agreement between farmers and mills (GARCÍA et al., 2012) .
Regarding the profitability coefficient indicators (RS, Brazil: PC=0.17; Uruguay: PC=0.51), an extremely reduced private profit was obtained compared to what could be obtained in the chain (social profit), in both RS (Brazil) and Uruguay, although the reduction was lower in this country.
As for the study chain capacity to ensure that the internal factor costs are covered and remain competitive, this was confirmed by the private cost ratio (PCR) indicator. Thus, the value of this indicator for Uruguay (PCR=0.63) was lower than that one for RS (PCR=0.81), showing that competitiveness of the rice chain in Uruguay is higher than that one in RS.
When the rice chain was decomposed in the production, processing, and transport links (Tables 4  and 5 ) and was examined, in RS and Uruguay there were main differences in the production and processing links and, to a lesser extent, in both transport links.
In tables 4 and 5, taking into account the social profit of all chain links, one can see that the social profit in RS (Brazil) would be much higher than in Uruguay, i.e., if the government interferences and market failures were removed, the social profits of the rice production and processing chains in RS would exceed those of Uruguay in almost 80%.
Moreover, it is noted that these differences stand out in the production link (Link 1). This occurs because this chain is highly demanding of tradable inputs and domestic production factors (land, capital, and labor). In addition, taxes on property, goods, and services, social charges on labor, and interests for capital recovery in Brazil are higher than those practiced in Uruguay.
The most significant differences between the private and social values in the production link (Link 1) were due to capital costs, tax burden, and social charges in both study production chains. However, a 38% higher loss was observed in RS (subtracting the estimated subsidies). The main difference between them is that higher values in the social charges (58%), followed by total tax burden (ca. 40%) and capital cost (ca. 30%), were observed in RS relative to the same headings in Uruguay.
The costs of intermediate production inputs (Link 1) stand out as higher in RS relative to those in Uruguay in the following items: (A) conservation of machinery, vehicles, and equipment (90% higher); (B) leasing (ca. 80% higher); and (C) items related to rice conservation and storage (ca. 80% higher).
Regarding transportation costs from production to processing (Link 2), the value for RS (US$1.07t -1 ) showed to be lower than that for Uruguay (US$1.68t -1 ). However, these values are low and; therefore, they have a low impact on the end result of the rice chain (adding the four links). As already mentioned in this study, the geographical proximity between production units and the industry in both RS and Uruguay allows that rates charged in bulk rice transports are negligible.
The processing link (Link 3) is one of those that have a greater impact on the chain. It is only less relevant than that of production (Link 1) in the degree of economic importance for the chain as a whole. The financial, electricity, and rent costs in the rice processing link (Link 3) in Uruguay showed to Revenues (RS/BR) (US$/t) 
Revenues ( be greater than those in RS. In addition, the expenses with rice export from the Uruguayan chain, included in these values are quite significant (about 20% of the intermediate input costs). However, other production costs (packaging, rollers, other materials, etc.) and commission expenses were higher in RS. In this state, the figure of intermediary agents is strongly present. The presence of these agents is much reduced in the Uruguayan rice chain, in which the sales are generally agreed by previous contracts between producers and processing industries. Finally, according to the social results observed in the four links, this agroindustrial chain could achieve a higher performance in private profits in both study regions, especially RS. The results showed, the existence of high government aggravations in both rice chains. The economic efficiency could be much higher if Table 4 -Expanded policy analysis matrix (PAM) of the production chain of rice milled in Rio Grande do Sul (RS, Brazil) -2011/2012. PAM -Rice milled in Rio Grande do Sul (RS-Brazil) (US$ per ton) th link -Freight from processing to distribution 0.00 0.00 (9.14) (9.14) Souza et al. political reforms related to the social taxes and charges were proposed in both RS (where the difference between private and social results was very pronounced) and Uruguay. Thus, this study allowed a deepening of this evaluation because it compared two regions using the MAP method (MONKE & PEARSON, 1989) ; based on the neoclassical theoretical basis of the nominal and effective protection theory (BALASSA, 1965) and competitive advantages (PORTER, 1990; FERRAZ et al., 1996) .
CONCLUSION
The main objective of this study was to assess the competitiveness and efficiency of the production chain of rice milled in RS relative to Uruguay during the study period using the Policy Analysis Matrix (PAM). Thus, based on the PAM indicators, it was possible to find that the chains in both study regions were competitive in the existing market and policy conditions, revealed comparative advantage, transferred a high amount of resources to other sectors of economy, and satisfactorily remunerated the domestic production factors. However, such comparative competitiveness and advantage were not due to the incentive policy interventions, as both production systems suffered high taxation, although more strongly in RS. Despite this good performance, the rice chains in RS and Uruguay did not yet fully express their competitive potential.
The effects of the exchange rate variation are among the aspects that influenced such competitive potentials. For this reason, rice exported by Brazil and Uruguay becomes more competitive in the external market when the USA currency is valued in both countries. Uruguay benefits from such a situation because it exports about 95% of its rice production, and the effects of US dollar valuation in the positive private outcomes are evident. In RS, such effects can be observed in the inputs, but not as strongly in the prices, mainly because the rice market is essentially a domestic market. This is especially true because rice is one of the products of the basic food basket of Brazilians. A small portion (about 10%) of the production is for export, and the remaining is essentially consumed in the country (BRASIL, 2013) . Despite these differences in the demand, an indicator of extreme importance (domestic resource costs-DRC) was analyzed in this study, and virtually identical values were observed in both Uruguayan (DRC=0.31) and RS (DRC=0.32) rice chains. Such indicator showed that both chains use the domestic resources with equal efficiency.
However, from the indicators analyzed in this study through the PAM, several factors that directly affect rice competitiveness in both study regions become clear. The outcomes showed that the tax burden, social charges, and capital costs in RS are greater relative to Uruguay, confirming the need to adopt measures to reevaluate and promote policy reforms in this area.
In the data collected in this study, financial cost of fixed assets (fixed inputs) in RS is high, being significantly higher than that in Uruguay. In this country, an effective system of providing services exists (as observed in the data of rice production link; Uruguayan PAM) allowing that investments in fixed assets are minimized and a better efficiency is provided. Thus, this study will permit that agents involved in the rice chain in RS have inputs for reflection and evaluation of actions to improve either organization of association activities or companies for provision of services related to planting, spraying, and harvesting rice.
The static nature of the PAM is a limitation of this study. Thus, considering the changes in the variables of possible scenarios for the study chain, sensitivity analyzes are suggested for future studies. Finally, extending the study of the rice chain to other MERCOSUR countries and expanding the analysis with focus on environmental questions are also suggested for future studies.
